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(54) ELECTROSTATIC LENS AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To reduce the dimension of a lens diameter 
and a whole shape by producing the smooth distribution 
of potential on the axis of a cylinder to reduce the ' 
aberration of a lens. 

CONSTITUTION: The almost central part in the axis 
direction of an insulating cylindrical body 1 1 is covered 
with a metal film 13 in a band form along the 
circumferential direction thereof, and except that, the 
whole region of the inner surface part and the upper and 
the lower surface of the insulating body 1 1 are covered 
with a high-resistance film 12. Further, a through-hole 
18 is formed in the direction orthogonally crossing the 
axial direction of the cylindrical body 11, and the metal 
film 13 is electrically connected to an external power 
supply 19 with an electric wire 17 provided the through- 
hole 18. The external power supply 19 applies voltage to 
the metal film 13 so that it may have negative potential, 
ant is grounded at an earth 15. Also, the insulating 
cylindrical body 1 1 is fixedly held with a metal-made 

holder 14 and grounded at the earth 15. Incidentally, the metal-made holder 14 is in 
with the high resistance film 12. 
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* NOTICES * ^ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 



.^^^^ — „,,,,^>—— — ,^^ r ^»^ 



LUIaim(.s;j 

[Claim 1] The electrostatic lens characterized by having covered the metal membrane by which 
an electrical potential difference is impressed to the predetermined location of the inside of an 
insulating barrel by the external power, and covering the high resistance film grounded by parts 
other than the metal membrane of said barrel inside. 

[Claim 2] The manufacture approach of the electrostatic lens characterized by grounding said 
high resistance film while applying the high resistance film to the inside of an insulating barrel, 
applying a metal membrane to the predetermined location of said insulating barrel and connecting 
said metal membrane and external power electrically after that. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electrostatic lens used for an electron 
microscope, or an electron and ion beam application equipment, and its manufacture approach. 

[Description of the Prior Art] The electrostatic lens has been conventionally used as electron 
gun lenses, such as an electron microscope, or a focusing lens of ion beam equipment. 
[0003] A conventional typical cylindrical electrostatic lens and its conventional beam-of-light 

Fig. are shown in d raw ing,!? . _ 
[0004] In drawing 5 , a sign 24 shows an electron gun or a crossover location, and outgoing 
radiation of the electron beam is carried out with a certain aperture angle from this electron gun 
or the crossover location 24. The 2nd central electrode 26 is connected to the power source 19 
of the negative potential which forms lens electric field by the 1st electrode 25 be.ng grounded 
by the ground 30, and the 3rd electrode 27 is grounded by the ground 30. 
[0005] Generally the electrostatic lens of a configuration as shown in drawing 5 is called the 
AINTSUERU lens, and consists of electrodes 25, 26, and 27 of three sheets. Thus, two or more 
electrostatic lenses are created combining the electrodes 25, 26, and 27, such as cylindrical or a 
disk mold. If an electrical potential difference is impressed to the 2nd electrode 26 from a power 
source 19 an electron beam will carry out image formation to the sample base 29. Potential 
distribution of this electrostatic lens is shown in drawing 6 . As shown in drawing 6 , the peak ( 
****) of potential arises in the 2nd electrode 26, and zero potential is approached toward the 
1st and 3rd electrodes 25 and 27. When connecting a focus to the same location, lens distortion 
becomes small, so that the form of potential distribution of drawing 6 is smooth. 
[0006] Other electrostatic lenses are shown in drawing 7 . Shaft top potential distribution was 
made asymmetrical, aberration reduction was achieved, and the electrostatic lens shown in 
drawing^ is called an unsymmetrical AINTSUERU lens. The 3rd electrode 33 is maintained L the 
2nd electrode 32 of a center ] for the 1st electrode 31 by ground potential like drawing 5 at 
ground potential at the negative potential which forms lens electric field. In drawing 7 , each 
electrodes 31, 32, and 33 are held at the SETAMIKKU holders 33 and 34 for the insulation. 
[0007] In the electrostatic lens shown in drawing 5 and drawing^ , image formation of the 
electron beam by which outgoing radiation was carried out from the electron gun or the 
crossover location 24 ( drawing 5 ) is carried out to the sample base 29 through an electrostatic 
lens 

[0008] Moreover, as shown in drawing 7 , maintenance immobilization of each electrodes 31, 32 
and 33 of an electrostatic lens is carried out by the ceramic holder 34 (insulating material). And 
each electrodes 31 and 32 and the location precision between 33 are maintained by the ceramic 
holder 34. In addition, also in the electrostatic lens shown in drawing 5 , maintenance 
immobilization of each electrodes 25, 26. and 27 is carried out by the ceramic holder which is not 
illustrated. 

[0009] . . , 

[Problem(s) to be Solved by the Invention] As mentioned above, in the electrostatic lens shown 
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in drawing 5 and drawing 7 , maintenance immobilization of the electrode of two or more sheets 
(for example, three sheets) is carried out by the ceramic holder. However, when carrying out 
maintenance immobilization of the electrode of two or more sheets with a ceram.c holder, the 
activity which arranges each electrode with a sufficient precision to the medial axis of an 
electron beam is complicated, and is not easy an assembly. 

[0010] Moreover, in the case of the electrostatic lens shown in drawing 7 , each electrode is 
made into the complicated configuration for the purpose of the electrif.cat.on prevention and 
lens distortion reduction in a ceramic holder. However, if the configuration of each electrodes 
made to complicate for the electrification prevention in a ceramic holder, the configuration of a 
ceramic holder is also complicated according to this, manufacture will not be easy and a whole 
configuration will be enlarged. 

[0011] While this invention is made in consideration of such a point and can raise lens precision, 
it aims at offering the electrostatic lens which can perform processing and an assembly easily, 
and its manufacture approach. 

[Means for Solving the Problem] This invention covers the metal membrane by which an 
electrical potential difference is impressed to the predetermined location of the inside of an 
insulating barrel by the external power. The electrostatic lens characterized by covering the 
grounded high resistance film into parts other than the metal membrane of said barrel inside, And 
while applying the high resistance film to the inside of an insulating barrel, applying a metal 
membrane to the predetermined location of said insulating barrel and connecting said metal 
membrane and external power electrically after that, it is the manufacture approach of the 
electrostatic lens characterized by grounding said high resistance film. 

[0013] . . .. . 

[Function] By making potential impress to a metal membrane from an external power, potential 
distribution can arise on a metal membrane and the high resistance film, and smooth potential 
distribution can be produced on the medial axis of an insulating barrel by this. 

[0014] . , t . 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
Drawing 1 and drawing 2 are drawings showing one example of this invention. 
[0015] The electrostatic lens is equipped with the cylinder-like insulation barrel 11 made from 
alumimium nitride (AIN) in drawing 1 . The metal membrane 13 of the product made from 
aluminum (aluminum) by which an electrical potential difference is impressed to the 
predetermined location of the inside of the insulating barrel 11, for example, the abbreviation 
center section of shaft orientations, is covered by band-like along with the circumferencial 
direction. Moreover, the high resistance film 12 made from silicon carbide (S.C) is covered by the 
top face and inferior surface of tongue of the partial whole region other than metal membrane 13 
of barrel 11 inside, and a barrel 11. The high resistance film 12 made from S.C can change 
resistivity easily only by controlling conductivity. 

[0016] Moreover, the through tube 18 penetrated from an inside to external surface to a barrel 
1 1 is formed in the direction which intersects perpendicularly with the shaft orientations of a 
barrel 11 and the metal membrane 13 is electrically connected with the external power 19 by 
the electric wire 1 7 prepared in this through tube 1 8. This external power 1 9 impresses an 
electrical potential difference so that a metal membrane 13 may serve as negative potential, and 
it is grounded by the ground 1 5. Moreover, fixed maintenance of the insulating barrel 1 1 is 
carried out by the metal holder 14, and this metal holder 14 is grounded by the ground 15 In 
addition, the metal holder 14 touches the high resistance film 12 covered by the barrel 11. 
[001 7] Next, each part configuration etc. is explained. As shown in gVawjngJ. , as for the 
insulating barrel 11, die-length L of the shaft orientations is about 10mm. among these for the 
die length of the high resistance film 12. the die length of L1 and a metal membrane 13 1 is 12. It 
has become. Moreover, in the thickness of the high resistance film 12. the thickness of 500A and 
a metal membrane 13 is 250A. Resistance of the high resistance film 12 made from S.C is about 
103-105. Although it is omega-cm, not only the thing made from SiC but the high resistance film 
of for example, the product made from carbon (C) may be used. In addition, resistance of the 
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high resistance film 12 is 103-105. It is omega-cm. 

[0018] Next, the manufacture approach of such an electrostatic lens is explained. 
[001 9] First, the insulating barrel 1 1 made from alumimium nitride is prepared. In this case, the 
through tube 18 beforehand penetrated to an inside and external surface is formed in the barrel 
11 Next the high resistance film 12 made from silicon carbide is covered with CVD by the 
inside top face, and inferior surface of tongue of a barrel 11. Then, the high resistance film 12 
formed in the center section of tubed 1 1 inside is etched into band-like along with a 
circumferencial direction. Next, the metal membrane 13 made from aluminum is covered with 
cathode sputtering by the etching part of the high resistance film 12 of barrel 1 1 inside. Then, 
fixed maintenance of the barrel 11 is carried out by the metal holder 14, and between the metal 
membrane 13 of barrel 11 inside and external powers 19 is electrically connected by the electric 
wire 17 arranged in the through tube 18. Next, the metal holder 14 and an external power 19 are 
grounded. Thus, the electrostatic lens shown in drawing 1 is obtained. 

[0020] Next, the operation of this example which consists of such a configuration is explained. 
[0021] If a negative electrical potential difference is first impressed to a metal membrane 13 
from an external power 19, a current will flow between a metal membrane 13 and the metal 
holder 14 through the high resistance film 12. In this case, since the high resistance film 12 has 
big resistance, along with the high resistance film 12, potential distribution generates it The 
potential distribution on the medial axis X produced with the potential on a metal membrane 13 
and the high resistance film 1 2 is shown in drawing,? . 

[0022] As shown in drawing 2 , since the high resistance film 1 2 has the big resistance which a 
potential peak (-****) arises in the location corresponding to a metal membrane 13, and 
potential decreases gradually toward the vertical direction, and approaches zero potential, 
change of the whole potential distribution becomes smooth as mentioned above. That is, in the 
case of the electrostatic lens which consists of the conventional electrode of two or more 
sheets, as shown in drawing 6 , the potential distribution on a medial axis changes a lot with the 
2nd about 26 electrode. On the other hand, in the case of this invention ( drawing 2 ), change of 
potential distribution can be smoothed. 

[0023] According to this example, by being able to smooth potential distribution on a medial axis, 
and changing configurations, such as thickness of the high resistance film 12, and attaining 
optimization of potential distribution, if the electrostatic lens of low aberration is obtained, it can 
**. For this reason, the sample base 16 can be made for precision to improve [ image formation J 
the electron beam 22 by which outgoing radiation is carried out from an electron gun or the 
crossover location 20 with a predetermined aperture angle to a medial axis X. 
[0024] Moreover, since the electrostatic lens of this example is obtained by covering a metal 
membrane 13 and the high resistance film 12 to the insulating barrel 11, it does not need to 
prepare the electrode of two or more sheets (three sheets) like the conventional electrostatic 
lens shown in drawing 5 and drawing 7 . Moreover, each electrode is ****ed to a holder, and 
while assembling with a sufficient precision inserting each other in and complicating a 
configuration for this reason, it is possible [ it ] in the case of the conventional electrostatic 
lens, a stop or that a whole configuration becomes large, however, the case of the electrostatic 
lens' of this example — ****ing — a stop — or — inserting in — suiting — etc. — since it is 
not necessary to assemble, the diameter of a whole configuration division lens can be made 
small Furthermore, since complicated processing to the insulating barrel 1 1 decreases, 
improvement in configuration precision can be aimed at Moreover, since a current flows through 
the high resistance film 12, even when an electron beam 22 irradiates the high resistance film 12. 
the trouble of electrification in the high resistance film 12 can be avoided. 
[0025] In addition, in the above-mentioned example, although the example which covered the 
single metal membrane 13 in the abbreviation center section of the inside of the insulating barrel 
1 1 was shown the die length of not only this but the insulating barrel 1 1 may be extended, and 
two or more metal membranes may be covered along with the longitudinal direction of a barrel 
1 1 moreover, the thing for which two or more metal membranes are operated as a lens or 
deflecting system — the inside of a barrel 1 1 — two or more lens and deflecting system, such 
as a gun lens or an objective lens, — one — inclusion — things are also made. Thus, alignment 
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precision can be raised when two or more lenses and deflecting system are built into one. 
[0026] Furthermore, although the example using the barrel made from AIN as an insulating barrel 
1 1 was shown, other barrels made from machinable ceramic with it may be used. [ not only this 
but good and process tolerance and ] [ usable in a vacuum ] 

[0027] Furthermore, a metal membrane 13 may be formed in the location shifted from the 
abbreviation center section of the insulating barrel 11. and the potential distribution for un-may 
be formed. In this case, reduction of aberration can be aimed at further. 
[0028] Moreover, the insulating barrel 1 1 may be the thing of not only the thing of a cylinder 
object but a square barrel or a multiple barrel. 

(Example) An example explains the relation between the die length of the shaft orientations ot 
the high resistance film 12 and a metal membrane 13, and a spherical-aberration multiplier below. 
It asked for lens distortion by simulation using the common electrostatic lens shown in drawing 
5 and this proposal lens (shown in drawing 8 ) which is equivalence structure. Moreover, the 
distance from an electron beam outgoing radiation point to an image formation point was fixed 
and compared with 36mm. 

[0029] It sets for this simulation and is the die length of the shaft orientations of L1 and a metal 
membrane 13 about the die length of the shaft orientations of the high resistance film 12 L2 
While carrying out, it is the die length L2 of a metal membrane 13. It fixes to 2mm and is the die 
length L1 of the shaft orientations of the high resistance film 12. It was made to change to 1 and 

2 or 5mm. . . . , 

[0030] It is the die length L1 of the high resistance film 12 by the ratio [ as opposed to / the 
same focusing distance compares, and are die-length L1 =1mm of the high resistance film 12 
and set lens distortion in die-length L2 =2mm of a metal membrane 13 to 1, and / this J. It asked 
for the lens distortion at the time of making it change. This result is shown in the following table. 
Table L1 /L2 0.5 1 2.5 Cso 1 0.88 0.54 Cso is a spherical-aberration multiplier by the side of an 
object surface, and affects the engine performance of a lens here. A lens becomes good, so that 

Cso is small. .. , M ,,, 

[0031] As shown in an upper table, it sets on the above-mentioned conditions, and it is Ll / 
It turns out that Cso becomes small and the lens engine performance becomes good, so that it is 
lar§e 

[0032] In this invention, in order to make Cso small and to aim at improvement in the engine 
performance of a lens, it carried out to L1/L2 >=1, die-length L2 >=1 [ i.e., ] of die-length L1 / 
metal membrane of the high resistance film. 

[0033] Next, drawing 3 and drawing 4 explain other examples of this invention. 
[0034] It is the same as that of the example which shows others to drawing 1 and drawing 2 
except for the point that arrangement of the high resistance film 12 and a metal membrane 13 
differs as for this example, and abbreviation. For this reason, in drawing 3 and drawing 4 , the 
same sign is given to the same part as drawing 1 and drawing 2 , and detailed explanation is 

[0035] In drawing 3 and drawin g 4 , the high resistance film 12 is covered throughout the inside 
of the insulating barrel 11. Moreover, the metal membrane 13 is covered on the high resistance 
film 1 2 by the abbreviation center section of the insulating barrel 1 1 . 
[0036] Inside the insulating barrel 11, a metal membrane 13 sets predetermined spacing to a 
circumferencial direction, four (leaving 90 degrees at a time) are arranged, and each metal 
membrane 13 is connected to the external power 19 through the electric wire 17 in the through 
tube 18 by which the format was carried out to the insulating barrel 1 1. Each external power 19 
impresses negative potential to a metal membrane 13, and each external power 19 is grounded 
by the ground 15. 

[0037] According to this example, beam actuation can be performed by impressing a saw-tooth 
wave electrical potential difference to the metal membrane 13 which corresponds from each 
external power 19. In this case, four **** 13 function as an electrode for a beam scan. 
[0038] In addition, in the above-mentioned example, although the beam scan using four metal 
membranes 13 as an electrode for a beam scan is described, four metal membranes 13 can also 
be used as an electrode for inner **** lenses. Moreover, not only four metal membranes 13 but 
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eight metal membranes 13 may be formed in a circumferencial direction, and you may make it 
function as an astigmatism amendment machine, a multipole lens, or deflecting system. 
[0039] 

[Effect of the Invention] As explained above, according to this invention, smooth potential 
distribution can be produced on the medial axis of an insulating barrel. For this reason, the 
electrostatic lens of low aberration is obtained. Moreover, like the conventional electrostatic 
lens, since it is not necessary to assemble two or more electrodes mechanically with a holder, 
the configuration of the diameter of a lens and the whole can be made small. Moreover, the 
complexity of an assembly activity is avoidable. 



[Translation done.] 
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«pBB¥6- 1 8 7 9 0 1 



still 2tt**afiis«*#r«©-ex issmiii 2t 
jftoTWffi^^as-rs. &jkisi sfc^tfagmffii 

2 {C^1"„ 

[0 0 2 2] H2fc^f<t7ti:, ^HK 1 3 tWJ&TS 

ffisicmfitr-^ (-vp) ±T73ftfcfaoT 

4M&©£fl:tf»6frfcft3. «£*©«»#© 
««B*>64S»«U^X©«#> 06{cjRf idt;:*^ 
«±©«ffi»*ttS 2 2 6 )fi$T**i* < ^ftt So 

ftfi^, *$wi©»a (02) , *tt$MM>*fl:*?fsa» 

[0 0 2 3] *SSSMfcJ;ntf, ^L><ffl±©«ffi#?)j£ 
JUSfrfc-fSCfctf-CS, SfciSgftSIl 2©ip£^© 

ffiiB»©lMtuvX*#5 c©fc©* 

fc 14 * n X#->MftH 2 0fct>$>>lMX\c1tiL Tffi 
Sl€ft^ 1 E.-3Tffi^nS«?lf-A2 2*, ffifiS 

[0 0 2 4] **SS0iJ©^ttb>Xtt, KSBttiaf 

ft 1 1 fc^a^ 1 3 te«fc tfisjgjx^ 1 2 %mmt% c t 
fc«tD#e.ns©-e, 0543^^07^1-^0^11 
u>x<o&5teMtfo (3ft) ©ww&Httsjeai^a 

V. S/c«©#«b>X©^ &*&£:M'?K:*a 

«Bia:tax^a<as©T?, ^«ffifi©[Ri±^05i: 

©T% «?lf-A 2 2 tfffi&£vfll 1 2icMl^T 
ftgg^ 1 2 t*ttSfl«©B8jBfi*lliif * c t 

[0025] a«» ±!EHSSMfcfev«r, j&tt&ffitt 1 
1 ortffi©iss^*gi5(cm-©^M^ 1 3*«ai/fcffli* 

T«f*l l©g#»filfc»oTa»©&BI«*«BILT 

fc U >Xt§©}tf$[© U >Xfe «fc tf ffl|fi|S*H*te 
M&Ct&X'ZSo C<D& 5fcil»©U>X* J: tffilfil 

[0 0 2 6] ^e.t, ^fiHiftl 1 tbTA 1 NS® 




(4) 




[0 0 2 7] mB&ffiWl 1 ©■&* *£Pfr6 ? 

[0 0 2 8] Sfc, tfittttfiftt 1 1 ttP3«{*©fe©fclS 



#M¥6- 1 8 7 9 0 1 



[0 0 2 9] cO^^aU-'/'ayttW, iffigSt 
1 2©W^(o]Og??rL 1 , ^JBJll 3 ©M7a(qJcD5^ 

#l 2 t-rshtfefc, &mm\ 3®&zi 2 *2mic 

HSU ^JfiK 1 2 ©MtfrftlOg* L j *1, 2, 5 

[0030] m-MMsmr-imu *tc&mm \ 2 

©S2 L j = 1 mmf-^-O^M^ 1 3 ©fi£ L 2 = 2 mm© 



L j / L 2 


0. 5 


1 


2. 5 


Cso 


1 


0.8 8 


0.5 4 



C c ?♦ C sott%Sffl©$fiiRMflHR'?$ ot, 1^>X© 

x«mf£&3o 

[0031] ±m^t^oic, mM<D^mc^rit 

[0 0 3 2] Cso^? < LTU>XOtt 

t£|Bj±£03£J6, Lj /L 2 >K f&fr^iBJgJrLjBi 
©ft£ L , /<&mj&<D&2 L 2 >ltU„ 

[0 0 3 3] ^fc*^<OfflOHffiM*03fcJ;t;04 

[0 0 3 4] *gtatt0l& iS&Jriii 1 2 33J;a ; ^JSJl 1 
3©IBS)b^S:S^^V>T^ ffilo:0 1 33J;tf02fc:^ 

[0 0 3 5] H3*5<tD*04(c*5V>T, Jfc&StffiBfft 1 1 
©F*3ffi±8fciffig*iBi 1 2«S2nTl>S„ Scfcffiili 
tt»{* 1 1 ©***»£«, l&ffiiM 1 2 1 

[0036] &mm 1 3imm&ffifc 1 1 ©««£, r 

%JifolCffifemm*l8^T (9 0° -fOgftlT) 4-3E 

iSfL 1 8A©ttRl 7*ftLXMSMM \ QKW&Zn 
TVS. SWg&Wll 9«\ &MJR1 3»c£«ffi:&81in 

5tCgifi£tVtV.5o 

[0 0 3 7] **iSI^JtCj;tl«, &ftgMzg 1 9fr&# 
[0 0 3 8] ±|gHSS0iJtCfc^T, 4O0i 

ovra^-tv-sav 4^©^smi 3^rts@u>x 



^©•ffifcLTfflV^CfcfeSSo $fc> 40©- 
Hl 3tcK£1\ 8 0©&MBi 1 3 fcfm&fttC&tfT 

•eTfe&l\, 
[0 0 3 9] 

[SS0J1 ©$iJfl] £t±8Wl L ft J; 5 1 , *5fflfc «t nis , 

ctms. c©fcfefftiRM©^«u>x^#?.n 

J:tf^©J^*>Jv£<t-SCfc*<l?*So Sfcl&ftT 
fHK©8BE3 * EBBf 5 C i: # T € 5 o 

[01] *»Wfc«tS»«U>X©-f 



02] *^{C«fc5»«P>X©*/L>lft±©«ffi^ 

[03] *awteis»«u>x©flfi©nsiswi*^ , rfli 



^ 40 



[04] m3ic7fitmmi'>x<Div-i\mffim 
[05] o*©»«u>x*^-r«BMi!ia5iao 
[06] 0 5{c^-r^mu>x©4 , ^w±©e{fi^?: 

*-f0„ 

[07] ^*©ffl©»«U>X^-r«BSffl!l®rffi0o 

[08] *%.w<Dmwm**tm 0 

l l JfiliftfS^ 

1 2 ggSxJg 

1 3 &mm 

l 4 &MH*/l'£ > 

1 5 T-7, 

1 9 

2 0 tft*-A 



[01] 



(5) 
[02] 



[03] 



#Plf6- 1 8 7 9 0 1 
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[04] 



u 
U 

Li 



22 \|/ 13 t 
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0 -Vp 

•torn 



i ! 12 -22 




[07] 





O -Vp 




[08] 
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La 


'li 
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(6) 




6 - 1 8 7 9 0 1 



C5S?f Bl 1 1* (1 999) 4/! 2 3 B 



[&P*1#*§3 »M¥6— 1 8 7 9 0 1 
[&MH3 ¥f&6^ (1 9 9 4) 7£8B 
l*m%m 4MWWMi«6- 18 8 0 

ff$l¥4-3 3 7 4 0 8 

[BRfflriF£MH$6lE] 

H01J 1/46 
9/14 
37/12 

[F I] 

H01J 1/46 

9/14 A 
37/12 



CUtiiB] ¥^9^9^ 1 6B 
HMftffilE 1 1 

iWEMMM&i nam* 

[*§££?£] 
[«IEl*3§3 
n$fflt*©«H3 

©ftmU>X<, 

tt^mttz m^m 2 i ©n« i^>x„ 
»-rs^jiBio*«ft*ifts*oJttt> 2. 5Sfi-e*s 

c ££#m£:-f 3W** 3fB«©f§WUyXo 



nrv« c t^#®fr5^«2ia«oi*«^> / Xo 

[II** 7 3 &JR««H#lfcte»oT4frffik:«ll* 

s W** 6 f E»©ff* i/ > X» 

a 1 1 5 If** 2 1 HiS© If * 1/ > Xo 

rat** 9 3 mmm<ommii.. « 1 0 3- 1 0 5 0 

Xo 

b»*« 1 0 3 mfeffirnvrnz usoot^hn- 

[ft** 1 1 3 K«tt«Mt©rtfifcK»txK*a*"rs 
XSi:, 



